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RESULTS OF TUNA LIVE BAIT TRANSPORTING EXPERIMENTS
OF THE HONOLULU LABORATORY! 1

By Tamio Otsu
Southwest Fisheries Center
National Marine Fisheries Service, NOAA
Honolulu, HI 96812

INTRODUCTION

At the Japan Tuna Conference last February, 1 reported on the plans of the

Honolulu Laboratory to assist the Hawaiian skipjack tuna fishery by transporting
baitfish from California to Hawaii. The Hawaiian skipjack tuna fishery is limited
in its growth and development because of the scarcity of naturally occurring bait-
fish in Hawaii. The Hawaiian baitfish, a small anchovy called nehu, Stolephorus
purpureus, is limited in supply, and tends to be scarce during the peak skipjack
tuna fishing season between May and September. Consequently, a large proportion
of the fishermen's time, perhaps up to 40%, is spent in trying to catch sufficient
bait to go fishing for skipjack tuna, If the bait~catching time can be reduced
and if the time saved can be more profitably applied to skipjack tuna fishing,
then the catches of skipjack should increase proportionately. Furthermore, if
availability of baitfish is no longer a problem, then it is probable that new
fishing vessels will join the Hawaiian fleet and the skipjack tuna fishery is
bound to grow.

After studying the various options available to assist the Hawaiian fishery,
we decided upon the transporting of baitfish from California to Hawaii as being
perhaps the most practical and most direct approach to take. 1In California, there

is a large resource of northern anchovy, Engraulis mordax, available throughout

the year. If this fish can be transported to Hawaii on a regularly scheduled
basis, and at reasonable cost, then it should serve to augment the local nehu

supply and enables considerable development of the Hawaiian skipjack £ishery.

Research
lPrepared ‘for preseatakion at the 1975 .Japan TunaAConEgrence, Shimizu, Japan,

February 4-6, 1975. This presentaition will be given in the Japanese language.

NOTE: Units of measurements throughout the Japanese version will be in the
metric system.
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The techniques developed in this experiment should also be applicable to other
areas of the central and western Pacific where fishery development is hampered

by the lack of sufficient amounts of suitable baitfish.

BAIT-TRANSPORT METHOD
We decided to use a surplus military aircraft refueling tank-trailer (the
type of highway tanker the oil companies use to deliver gasoline to the retail
outlets) of 5,000-gallon capacity as our baitfish~transport tank. We obtained
a surplus tank and modified it for carrying fish in both open~ and closed-circu-
lation modes. A surplus tractor was also obtained for towing the tank-trailer
on the highway. The concept is dependent upon the new "roll on/roll off"

freighters operated by Matson Navigation Co.

These modern freighters, two of which now operate between California and
Hawaii, make a round trip between Honolulu and Long Beach in 10 days. It
requires only 4 days to transit between Hawaii aad Long Beach. The baitfish
is loaded into the tank at Long Beach Harbor. A self-contained,life-support
system operates the tank in a closed-circulation system as it is towed from the
bait pier to the freighter terminal and aboard the ship. During the ocean
crossing, the tank operates in a flow-through system with water supplied by the
ship's fire hydrant system. Discharge from the tank is off the side of the ship.

Four days later, the tank arrives in Honolulu where it is switched to the
closed=circulation system. A tractor is driven on the ship to take the tank-
trailer in tow back to our Laboratory's facility at Kewalo Basin. Kewalo is also

where the Hawaiian skipjack tuna fleet is berthed.
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During the last year we assigned a few men to this project, and although
the results to date have not been overwhelmingly successful, we did learn a

lot, and I would like to report some of the results to you today.

AVAILABILITY OF NORTHERN ANCHOVY
First of all, we learned that anchovy are available in California through-
out the year. We selected Long Beach Harbor as our bait supply point because
this is the California terminal of the roll on/roll off freighters. There is
a bait dealer in Long Beach who supplies anchovy to sport fishermen and to
albacore fishermen in the area. He is interested in our bait-transport project

and has agreed to supply us with the necessary amounts of anchovy.

TRIAL SHIPMENTS OF ANCHOVY

Initially, after modifying the fuel tank to carry fish, we sent the tank
to California and returned it to Hawaii with a rather small load of anchovy.
The mortality on the first shipment was about 50%, and we attributed this high
mortality to the fact that the tank was not provided with a mechanism to remove
dead fish and also because we were carrying "green fish" (fish that had just
been caught by the bait fishermen and not acclimatized in captivity).

Following this experiment, we proceeded to modify the tank by installing
a "siphon system" to discharge dead fish. During the next trial shipment the
"siphon system" not only discharged dead fish but also a large number of live
fish as well. Again, from a combination of factors, the mortality was high,
at around 50% to 60%. It was obvious that the "siphon system" needed considerable

improvement.
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The modificatiorn of the tank continued to the point where a more
satisfactory "'siphon system" was developed. Tests in Long Beach showad
that dead fish were being discharged as they sank to the bottom of the
tank and those that floated above were being discharged by the overflow
system. However, in actual shipment, we continued to encounter diffi-
culties from dead fish clogging the discharge outlets and other unexpected
problems.

Our latest modification was the installation of very large area
screens with "safety valves" (these are rubber skirts) which were designed
to pass whole fish only in the event that these screens should become
completely clogged. These screens were tried in the top overflow system
and found to work very efficiently. At the same time, an improved version
of the "siphon system" was used to remove metabolites and decay products
from the tank's bottom. Unfortunately, this bottom system suffered a
mechanical failure during the last shipment and most of the load was lost.
The remedy now appears obvious: Large-area screens similar to the success-
ful new top screens should also be installed at the bottom of the tank
over the bottom discharge outlets. With such a system,clogging should not
occur. If it does, the "safety valve" feature will allow relief of
pressure. The system will be designed to retain the dead fish rather than
pass them out; however, the screens will be pogitioned so that water coming
in contact with either floating or sunken dead fish will already be on its
way out of the tank. This will prevent any buildup of decay products.
Future shipments will be made using the new screening devices at all out-

lets, both top and bottom.
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ACCLIMATIZATION OF BAITFISH

Last year, following the Tuna Conference, I visited several baiting
areas in Ajiro, Usami, Beppu and Sasebo. In each area where I visited
and t;lked with persons involved in the bait fisheries, I learned that
the Japanese anchovy suffer an initial mortality of about 307 after cap-
ture, regardless of how carefully the baitfish are handled. It seems
that the baitfish get stronger and stronger after a period of acclimatiza-
tion in the ikesu. In fact, some of the bait being taken to the southern
water skipjack fishery (Nanpo Gyojyo) are anchovy that had been held in
the ikesu and fed for a period of as long as 2 months after capture.

It seems of utmost importance that the baitfish are acclimatized in the
ikesu before they are transported any distance.

This fact was discussed at the Tuna Baitfish Workshop that was held
in Honolulu this past June. There was general agreement among the parti-
cipants that we, too, should acclimatize the anchovy before they are
shipped in our transport tank. It was fsalt that this would minimize
mortality since we would then have weeded out the weaker baitfish during
the period of acclimatization. However, since Americanm bait dealers do
not provide acclimatized bait as do the Japanese bait dealers, we decided
to handle this procedure ourselves. Thus, a few months ago, we borrowed
some pier space from the U.S. Coast Guard in Long Beach Harbor, and set up
two plastic tanks for the purpose of acclimatizing baitfish. The two tanks,
24-ft in diameter and 4~-ft deep, could together hold at least 2,000 pounds
of anchovy. Our experimental procedure was to receive the anchovy from

the bait dealer; put them into the two holding tanks, keep and feed the
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fish for about a week, and ship these fish back to Hawaii in the trans-

port tank.

CARRYING CAPACITY OF THE TANKS

Several experiments were conducted in Long Beach using acclimatized
anchovy. These experiments were designed to show the optimum carrying
capacity of our 5,000-gallon transport tank. Various densities were
tested over 4-day periods, simulating the time required to cross the
ocean from Long Beach to Homolulu., In summary, the tests showed that
survival rate was about 70% during the 4 days for démsities up to
around 0.34 pound of fish per gallon of water. Beyond this demnsity, the
effect of overcrowding became: apparent and the survival curve trended
downward. Thus, the optimum carrying capacity appears to be around 0.34
pound per gallon, or 1,700 pounds of anchovy in this particular tank.
The survival after 4 days would result in a net load of 1,100 pounds.
There is every reason to believe that we can sbip this amount of fish ta
Hawaii in good condition. The water circulation on the ship provides
sufficient oxygenation, and temperature changes between Long Beach and

Honolulu do not pose a serious problem.

FUTURE PLANS
As of today we have yet to demonstrate that 1,100 pounds of anchovy
can be carried to Hawaii in one shipment of the tank. According to our
‘ economic analysis, taking into consideration all the costs involved in
shipping a tankful of bait to Hawaii, this venture will be cost-~effective
if we can deliver 1,100 pounds of anchovy in a single shipment. By

seliing the anchovy for about $2 per pound to the fishermen, the bait
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shipment can be made into a self-paying venture. Of course, one tank
is not sufficient. We would need perhaps 6 or 8 such tanks...perhaps
3 or 4 loaded tanks coming into Hawaii at any one time; and 3 or 4
empty tanks moving out towards Califormia, thus having a continuous flow
of baitfish from California to Hawaii, particularly during the summer
months.

We have already determined during the last few months that the
Hawaiian fishermen are willing to pay for anchovy, and a cost of approxi-
mately $2 paer pound is quite acceptable to them. We have also learned
that the fishermen find anchovy to be an excellent baitfish for skipjack
in Hawaiian waters. However, one complaint which may turn out to be
quite serious is the fact that our fishermen find any anchovy larger than
about 10 cm to be too large as live bait and may be unwilling to pay for
such over-sized fish. To deliver anchovy of ideal bait sizes may be a
problem. On the other hand, large anchovy were used for skipjack fishing
and were found to be excellent for initial chumming...that is, to attract
the skipjack to the vessel. These large fish, however, were found to be
inferior to the much smaller nehu for holding the skipjack at the sterm
of the vessel while fishing was in progress.

Our plan is to continue with our experiments. We hope that in one
or two additional trial shipments we shall be able to have the answer as
to whether or not to proceed with a full-scale commercial baitfish trans-

port program.






